It has long been considered that anode break excitation (ABE) is not elicitable in normal isolated nerve fibres. Quite recently, one of the authors (Konishi, 1957) found that it was due to weakness of the current applied and that, if a strong current (more than ten times the rheobase) was used, a single fibre, too, gave readily ABE.
The present paper deals chiefly with threshold conditions for eliciting the response.
There are considerable discrepancies in the interpretation of the mechanism of ABE. Some physiologists have laid. stress on the recovery of the state of the membrane that follows the withdrawal of the applied pulse (rebound theory), whereas others have regarded, putting weight on the role of the counter current as stimulus, the break excitation as identical with the usual make response (counter current theory). Recently, Hodgkin (1951) presented a new interpretation based on the sodium theory, but without experimental evidence. Such divergencies might be due largely to employment of trunks or fibre bundles as material, where the inactive fibres and other unwanted tissues disturb the results much.
In the present work, therefore, investigations were made with single node preparations.
METHOD
Large myelinated fibres were isolated from the toad's sciatic nerve and three nodes of Ranvier were exposed to be mounted on a double air-gap.
The device shown diagrammatically in the inset of fig.1 , was employed in most experiments.
It allowed us to separate a single node of Ranvier completely from adjacent ones and, at the same time, to minimize the spread of the stimulating current, which appeared as artifact in the oscillogramm.
The middle node was immersed in a Ringer pool, and the other two in the lateral pools, respectively.
The right location of the nodes was confirmed by microscopy or by examination of the records of the action currents (cf. fig.1, A) , A small piece of nerve put on the middle node was found very useful for protecting the node (Tasaki, 1956; Konishi, 1957) .
The amplifier used was resistance-capacity coupled, the input resistance being1megohm.
The output was led to a double beam oscilloscope, one beam 1/30of the normal, which is close to that of cathode make. It is well known that a make response is reduced in size by C.E.T. Similarly, the break response was found modified in shape and size by C.E.T. Notice that in fig.2 , c-e, which were obtained with the same experimental arrangement as in fig.1 , B, the spikes are progressively reduced and the peak flattened with increasing intensity of the electrotonus.
Another thing to be noticed in fig.2 is that the normal break response (records b and f) appears distinctly larger than the normal make response (records a and g), although some reducing effect of C.E.T. must be mingled in the latter.
Next, the record B-d, fig.1 , was taken to show the effect of A.E.T., under the same experimental conditions as before.
In this example, the application of A.E.T. resulted in just a little increase in threshold (from1.1V to1.18V). However, in fibres of low threshold for ABE, the effect of A.E.T. could be very pronounced, as will be described later.
Effect of KCl applied to the adjacent nodes.
If, in fig.1 , B, the nodes Np, Nd and others except Nm are depolarized by KCl, the normal node Nm will be subjected to some effect of C.E.T., which will reduce, in turn, the threshold for ABE.* For examining this, an isotonic KCl solution was applied to both lateral pools.
When the nodes were depolarized sufficiently, the node Nm could no more develop normal action currents in cathode make. This effect of KCl could be more or less cancelled by an A.E.T. applied to Nm prior to the cathode make.
The first response in record C-a is a cathode make response obtained in this way (anode applied90mV; cathode applied75mV).
The second response in the record is the ABE due to anode (90mV) applied from before. In this case, the threshold anode voltage for occurrence of ABE turned out55mV, when measured separately (record C-b in the figure) , that is, one twentieth of the case of urethane-Ringer (record B-b). We see after all that the depolarization of adjacent nodes by KCl exerts a similar effect as C.E.T., upon ABE of the middle node.
The threshold for ABE thus lowered by KCl was found again raised by A.E.T., up nearly to the level of the initial value (the bottom record in column C).
A reference was made previously to the change in form of the response caused by varying strengths of C.E.T.
The situation was about the same in KC1-treated fibres.
In the last four records in fig.3 , the anodal pulse was successively increased in strength.
One sees therein successive change of spike form which corresponds to that in fig.2 .
ABE with low threshold.
In early experiments, where the fibre condition was not examined precisely, we often encountered fibres of low thresholds (100mV or less) as shown, for example, in fig.4 .
In the figure, a long cathodal pulse of a constant (120mV) strength and progressively shorter durations were delivered to the node Nm.
* According to Tasaki and Frank (1955) , a potential difference between isotonic KCltreated node and normal one is about20to50mV. 
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DISCUSSION
It was made clear above that the threshold of ABE of single myelinated fibres is very high, and that this high threshold is conspicuously lowered by C.E.T. or some other similar manipulations, for example, depolarization of the neighbouring nodes by KCl. The reason why the ABE has hitherto been inelicitable in single myelinated fibres, may be found in the high threshold. Ilirabayashi (1953) reported ABE occurring in application of80mV and23mV, lasting, respectively, 3msec. and13msec.
We, too, encountered several cases of low threshold (cf. Results, 3), but they were perhaps due to some electrotonic effect exerted on the node under examination by, for example, damaged neighbouring nodes, etc. If, further, the ABE is due to some abnormal conditions as believed by Hodgkin and others (cf. Hodgkin, 1951) , then elicitation of ABE in, for example, nerves without circulation should become easier with progress of time.
It is just the contrary in actuality, i.e., the appearance of ABE becomes more and more difficult, in spite of the threshold for the cathode make excitation remaining nearly constant. It is certain that depolarization *That the break response is elicitable by application of a strong anode even during the refractory period, was already reported by Konishi (1957) .
favours the occurrence of ABE, but it is not always necessary, because ABE can be evoked, as stated above, by strong anode, which arouses hyperpolarization.
Opinions are divided as to the mechanism of elicitation of the ABE (cf .  Inoue et al., 1955) .
But as long as physical explanations are concerned, there is nothing but the counter current originating from the anodic potential applied previously, that can act as a stimulus. Thereby, the discharging current due to the cathodally polarized node (Nc) may play a part, too, but the experiments done with AT, depolarized by KCl (Results, 2) show that Na can be the main cause.
The high threshold of the ABE is then nothing but an expression of the necessity for making the counter current as stimulus sufficiently intense.
Here we remind of the idea of Chweitzer (1934 Chweitzer ( , 1937 . According to him, the threshold for cathodic stimulation. examined at a site in anelectrotonic state, increases with increase of A.E.T.
It is larger than the anodic potential itself in the region of small A.E.T., then gets equal, and then gets weaker with increase of A.E.T.
If we regard anode-break as electrically equivalent to cathode-make of the same strength under continuation of the anodal current flow, then the intensity of the anode, to which the threshold of cathode-make is just equal, represents the liminal intensity of A.E.T., above which ABE can take place. This liminal intensity appears, according to Chweitzer, to be about ten times larger than that of the normal cathodic threshold, that is, several hundred milli-volts, which agrees fairly well with our results.
Here arises a new question. The normal value of conducting action potential is about0.1V at its peak, and the safety factor for conduction is said to be5, 7, 8, or even10. This means that ca. 0.01V (just about one-tenth of our value) is sufficient for the normal conduction.
The reasons may be: 1) the circuit resistance is smaller in the normal conduction (about two thirds of that in the case of ABE, even if neglected the increased membrane resistance at the anode), 2) a normal node is stimulated in normal conduction, while a node under A.E.T. in ABE, and 3) the temporal course of the falling phase of the action potential is, in actuality, much slower than expected from the time constant of the circuit, etc.
The third one, together with the peculiar shape, suggests also that the action current is not a discharging current of a simple constant source. It may be a clue to comprehension of the nature of the action potential as an electrical source.
One of the authors is attacking the problem from another angle, but so far no significant result.
The low (or high) threshold of ABE of a node under cat-(or an-) electrotonus may be interpreted as due to addition (or subtraction) of the effects of cathodal (or anodal) polarizing and depolarizing currents.
That the effect of application of KCl on can be equivalent to application of C.E.T. of a certain strength, was described above. In part, it may also be a result of rundown of the RC-effect of the KCl-treated node, which acts to enlarge the share of the applied potential for NU, and, at the same time, the time constant of the circuit.
Further, the fall of the ABE threshold in the case of long-lasting anode, agrees with the recent view that a long anodal polarization lowers the threshold.
The fact that the size of the ABE appears larger when elicited in 2) The threshold of the ABE was found very high, amounting to several hundred mV or even over1.0V, under the polarization time ranging0.4-10 msec. The high threshold was lowered markedly (to1/20-1/30) by application of catelectrotonus (several ten mV) or by depolarization of the neighbouring nodes by KCl. It was raised, conversely, by anelectrotonus.
3) The mechanisms of ABE-occurrence were discussed.
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